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Instrumentation
1H NMR spectra were measured at 300 and 600 MHz with Bruker Avance spectrometers; spectra were calibrated to residual undeuterated NMR solvents; J values are given in Hz. 13C and 19F NMR spectra were measured at 75.5 and 282.4 MHz, respectively, and 11B NMR spectra were measured at 96.3 and 192.6 MHz with the same spectrometers. Chemical shifts are given in ppm. Low and high resolution mass spectra were obtained with Kratos Concept 1S high resolution mass spectrometer using electron impact or fast atom bombardment sources interfaced with DART 32 bit acquisition system through a Sun Sparcstation 10 and Mach 3 software. 

X-Ray crystallography

Data were collected on a Bruker-Nonius Kappa-CCD diffractometer using monochromated Mo-K( radiation and were measured using a combination of ( scans and ( scans with ( offsets, to fill the Ewald sphere. The data were processed using the Denzo-SMN package1. Absorption corrections were carried out using SORTAV2. The structure was solved and refined using SHELXTL V6.13 for full-matrix least-squares refinement that was based on F2. All H atoms were included in calculated positions and allowed to refine in riding-motion approximation with U~iso~ tied to the carrier atom. 
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Chromatography

Dessican (Toronto) column chromatography grade 125-250 (m silica gel was used for flash column chromatography. Thin layer chromatography was performed on Silicycle SiliaPlate F-254 TLC plates using the following solvent mixtures:

System A: hexane–dichloromethane (70:30, v/v)

System B: hexane–dichloromethane (40:60, v/v)

System C: methanol–dichloromethane (5:95, v/v)

Chemicals and solvents

The chemicals were purchased from Aldrich or TCI America and used without further purification unless stated otherwise. Dichloromethane and toluene were purified by Pure-Solv Solvent Purification Systems (Innovative Technology), and stored over activated 4 Å molecular sieves. Methanol was purified by heating in the presence of magnesium turning and catalytic amount of iodine, followed by distillation in a nitrogen atmosphere. Triethylamine was dried by heating, under reflux, over calcium hydride and then distilled in a nitrogen atmosphere. 

4,4-Difluorine-1,3,5,7,8-pentamethyl-2,6-diethyl-4-bora-3a,4a-diaza-s-indacene 4a
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A solution of distilled acetyl chloride (0.21 ml, 2.9 mmol) in dry dichloromethane (10 ml) was added drop-wise to a stirred degassed solution of 3-ethyl-2,4-dimethylpyrrole (1.10 ml, 8.15 mmol) in dry dichloromethane (15 ml). The mixture was heated under reflux for 3 h. After evaporation of solvents under reduced pressure, the residue was co-evaporated with dry toluene (3×20 ml) and then re-dissolved in dry dichloromethane (20.0 ml). Dry triethylamine (1.1 ml, 7.9 mmol) was added and the mixture was stirred for 15 min. Then boron trifluoride diethyl etherate (0.93 ml, 7.4 mmol) was added and the mixture was stirred under reflux for 3 h. Upon cooling down to the room temperature, the products were extracted successively with water (30 ml) and brine (3×30 ml). The organic layer was separated, dried (MgSO4) and evaporated under reduced pressure. The residue was purified by column chromatography on silica gel. The appropriate fractions, which were eluted with dichloromethane–hexane (50:50 v/v), were combined and evaporated under reduced pressure to give the title compound as an orange solid (0.50 g, 54%). 
Rf (System B): 0.57 

HR-Fab found M+ =318.19648, 12C181H2511B19F214N2 requires 318.20788

(H[CDCl3, 300.1 MHz]: 1.06 (6 H, t, J = 7.5), 2.34 (6 H, s), 2.42 (4 H, q, J = 7.5), 2.52 (6 H, s), 2.61 (3 H, s).
(C[CDCl3, 75.5 MHz]: 12.4, 14.4, 14.9, 16.9, 17.1, 131.6, 132.3, 136.3, 139.7, 151.8

(B[CDCl3, 192.6 MHz]:  0.66 (t, J = 33)

(F[CDCl3, 282.4 MHz]:  -146.0 (q, J = 33)
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Current Data Parameters

NAME            YL-2-29

EXPNO                13

PROCNO                1

F2 - Acquisition Parameters

Date_          20110118

Time              21.45

INSTRUM           spect

PROBHD   5 mm PABBO BB-

PULPROG            zg30

TD                32768

SOLVENT           CDCl3

NS                    8

DS                    0

SWH            6172.839 Hz

FIDRES         0.188380 Hz

AQ            2.6542580 sec

RG                  181

DW               81.000 usec

DE                 6.00 usec

TE                294.9 K

D1           1.00000000 sec

TD0                   1

======== CHANNEL f1 ========

NUC1                 1H

P1                10.20 usec

PL1      0 dB

PL1W        15.07131863 W

SFO1        300.1318534 MHz

F2 - Processing parameters

SI                16384

SF          300.1300000 MHz

WDW                  EM

SSB      0

LB                 0.30 Hz

GB       0

PC                 1.00
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Current Data Parameters

NAME            YL-2-29

EXPNO                15

PROCNO                1

F2 - Acquisition Parameters

Date_          20110118

Time              22.17

INSTRUM           spect

PROBHD   5 mm PABBO BB-

PULPROG          zgpg30

TD                32768

SOLVENT           CDCl3

NS                  513

DS                    0

SWH           17985.611 Hz

FIDRES         0.548877 Hz

AQ            0.9110004 sec

RG               5160.6

DW               27.800 usec

DE                 6.00 usec

TE                295.8 K

D1           2.00000000 sec

D11          0.03000000 sec

TD0                   1

======== CHANNEL f1 ========

NUC1                13C

P1                11.00 usec

PL1               -2.00 dB

PL1W        59.71607590 W

SFO1         75.4752950 MHz

======== CHANNEL f2 ========

CPDPRG2         waltz16

NUC2                 1H

PCPD2             80.00 usec

PL2      0 dB

PL12              17.89 dB

PL13              17.60 dB

PL2W        15.07131863 W

PL12W        0.24499166 W

PL13W        0.26190948 W

SFO2        300.1312000 MHz

F2 - Processing parameters

SI                16384

SF           75.4677490 MHz

WDW                  EM

SSB      0

LB                 1.00 Hz

GB       0

PC                 1.40
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Current Data Parameters

NAME            YL-2-29

EXPNO                16

PROCNO                1

F2 - Acquisition Parameters

Date_          20110118

Time              22.29

INSTRUM           spect

PROBHD   5 mm PABBO BB-

PULPROG        hsqcetgp

TD                 1024

SOLVENT           CDCl3

NS                    2

DS                   16

SWH            4006.410 Hz

FIDRES         3.912510 Hz

AQ            0.1278452 sec

RG              18390.4

DW              124.800 usec

DE                 6.00 usec

TE                295.4 K

CNST2       145.0000000

D0           0.00000300 sec

D1           1.50000000 sec

D4           0.00172414 sec

D11          0.03000000 sec

D13          0.00000400 sec

D16          0.00020000 sec

IN0          0.00002880 sec

ZGOPTNS

======== CHANNEL f1 ========

NUC1                 1H

P1                10.20 usec

P2                20.40 usec

P28             1000.00 usec

PL1      0 dB

PL1W        15.07131863 W

SFO1        300.1318044 MHz

======== CHANNEL f2 ========

CPDPRG2            garp

NUC2                13C

P3                11.00 usec

P4                22.00 usec

PCPD2             70.00 usec

PL2               -2.00 dB

PL12              14.07 dB

PL2W        59.71607590 W

PL12W        1.47601676 W

SFO2         75.4752958 MHz

====== GRADIENT CHANNEL =====

GPNAM1         SINE.100

GPNAM2         SINE.100

GPZ1              80.00 %

GPZ2              20.10 %

P16             1000.00 usec

F1 - Acquisition parameters

TD                  256

SFO1            75.4753 MHz

FIDRES        67.809837 Hz

SW              230.000 ppm

FnMODE    Echo-Antiecho

F2 - Processing parameters

SI                 1024

SF          300.1300000 MHz

WDW               QSINE

SSB                   2

LB       0 Hz

GB       0

PC                 1.40

F1 - Processing parameters

SI                 1024

MC2       echo-antiecho

SF           75.4677490 MHz

WDW

SSB                   2

LB       0 Hz

GB       0
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Current Data Parameters

NAME             LY1-54

EXPNO               102

PROCNO                1

F2 - Acquisition Parameters

Date_          20101029

Time              14.20

INSTRUM           spect

PROBHD   5 mm PABBO BB-

PULPROG            zgpg

TD                32634

SOLVENT           CDCl3

NS                   64

DS                    0

SWH           38461.539 Hz

FIDRES         1.178573 Hz

AQ            0.4242920 sec

RG                574.7

DW               13.000 usec

DE                 6.00 usec

TE                295.3 K

D1           1.00000000 sec

D11          0.03000000 sec

TD0                   1

======== CHANNEL f1 ========

NUC1                11B

P1                12.20 usec

PL1               -1.00 dB

SFO1        192.5680120 MHz

======== CHANNEL f2 ========

CPDPRG2         waltz16

NUC2                 1H

PCPD2             70.00 usec

PL2               -4.00 dB

PL12              12.07 dB

PL13              15.00 dB

PL2W        31.54786682 W

PL12W        0.77977633 W

PL13W        0.39716411 W

SFO2        600.2024010 MHz

F2 - Processing parameters

SI                16384

SF          192.5680120 MHz

WDW                  EM

SSB      0

LB                10.00 Hz

GB       0

PC                 1.40
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Current Data Parameters

NAME            YL-2-29

EXPNO                18

PROCNO                1

F2 - Acquisition Parameters

Date_          20110119

Time              10.00

INSTRUM           spect

PROBHD   5 mm PABBO BB-

PULPROG          zgig30

TD               131072

SOLVENT           CDCl3

NS                   16

DS                    0

SWH           67567.570 Hz

FIDRES         0.515500 Hz

AQ            0.9699828 sec

RG                32768

DW                7.400 usec

DE                 6.00 usec

TE                294.9 K

D1           1.00000000 sec

D11          0.03000000 sec

TD0                   1

======== CHANNEL f1 ========

NUC1                19F

P1                17.70 usec

PL1      0 dB

PL1W        37.67829514 W

SFO1        282.3761146 MHz

======== CHANNEL f2 ========

CPDPRG2         waltz16

NUC2                 1H

PCPD2             80.00 usec

PL2      0 dB

PL12              17.08 dB

PL2W        15.07131863 W

PL12W        0.29522371 W

SFO2        300.1315010 MHz

F2 - Processing parameters

SI                65536

SF          282.4043550 MHz

WDW                  EM

SSB      0

LB                 2.00 Hz

GB       0

PC                 1.00
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1,3,4,4,5,7,8-Heptamethyl-2,6-diethyl-4-bora-3a,4a-diaza-s-indacene 4b
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A solution of methylmagnesium bromide in diethyl ether (1.02 ml, 3 M, 3.06 mmol) was added to a solution of 4,4-difluorine-1,3,5,7,8-pentamethyl-2,6-diethyl-4-bora-3a,4a-diaza-s-indacene 4a (0.107 g 0.336 mmol) in dry dichloromethane (30 ml) at 0°C. After the mixture was stirred for 5 min (TLC: dichloromethane–hexane, 40:60 v/v), water (2 ml) was added, and the resulting mixture was washed successively with distilled water (30 ml) and brine (30 ml). The layers were separated and the organic layer was dried (MgSO4) and concentrated under reduced pressure. The residue was purified by column chromatography on silica gel. The appropriate fractions, which were eluted with dichloromethane–hexane (20:80 v/v) were combined and evaporated under reduced pressure to give the title compound as an orange solid (0.071 g, 67%).

HR-Fab found M+ =310.25311, 12C201H3111B14N2 requires 310.25803
Rf (System A): 0.80

(H[CDCl3, 300.1 MHz]: 0.26 (6 H, s), 1.09 (6 H, t, J = 7.5), 2.39 (6 H, s), 2.46 (4 H, q, J = 7.5), 2.48 (6 H, s), 2.69 (3 H, s) 
(C[CDCl3, 75.5 MHz]: 14.3, 14.8, 15.0, 17.5, 17.6, 53.43, 130.3, 131.9, 132.2, 139.8, 148.7
(B[CDCl3, 96.3 MHz]: -1.55
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Current Data Parameters

NAME            YL-2-29

EXPNO                 4

PROCNO                1

F2 - Acquisition Parameters

Date_          20110118

Time              18.59

INSTRUM           spect

PROBHD   5 mm PABBO BB-

PULPROG            zg30

TD                32768

SOLVENT           CDCl3

NS                   16

DS                    0

SWH            6172.839 Hz

FIDRES         0.188380 Hz

AQ            2.6542580 sec

RG                   64

DW               81.000 usec

DE                 6.00 usec

TE                295.2 K

D1           1.00000000 sec

TD0                   1

======== CHANNEL f1 ========

NUC1                 1H

P1                10.20 usec

PL1      0 dB

PL1W        15.07131863 W

SFO1        300.1318534 MHz

F2 - Processing parameters

SI                16384

SF          300.1300000 MHz

WDW                  EM

SSB      0

LB                 0.30 Hz

GB       0

PC                 1.00
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Current Data Parameters

NAME            YL-2-29

EXPNO                 5

PROCNO                1

F2 - Acquisition Parameters

Date_          20110118

Time              19.15

INSTRUM           spect

PROBHD   5 mm PABBO BB-

PULPROG          zgpg30

TD                32768

SOLVENT           CDCl3

NS                  233

DS                    0

SWH           17985.611 Hz

FIDRES         0.548877 Hz

AQ            0.9110004 sec

RG               5792.6

DW               27.800 usec

DE                 6.00 usec

TE                296.1 K

D1           2.00000000 sec

D11          0.03000000 sec

TD0                   1

======== CHANNEL f1 ========

NUC1                13C

P1                11.00 usec

PL1               -2.00 dB

PL1W        59.71607590 W

SFO1         75.4752950 MHz

======== CHANNEL f2 ========

CPDPRG2         waltz16

NUC2                 1H

PCPD2             80.00 usec

PL2      0 dB

PL12              17.89 dB

PL13              17.60 dB

PL2W        15.07131863 W

PL12W        0.24499166 W

PL13W        0.26190948 W

SFO2        300.1312000 MHz

F2 - Processing parameters

SI                16384

SF           75.4677490 MHz

WDW                  EM

SSB      0

LB                 1.00 Hz

GB       0

PC                 1.40

N

B

N

13

C in CDCl

3


[image: image10.emf]ppm

5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

ppm

140

120

100

80

60

40

20

0

Current Data Parameters

NAME            YL-2-29

EXPNO                 7

PROCNO                1

F2 - Acquisition Parameters

Date_          20110118

Time              19.44

INSTRUM           spect

PROBHD   5 mm PABBO BB-

PULPROG        hsqcetgp

TD                 1024

SOLVENT           CDCl3

NS                    2

DS                   16

SWH            4006.410 Hz

FIDRES         3.912510 Hz

AQ            0.1278452 sec

RG                 6502

DW              124.800 usec

DE                 6.00 usec

TE                295.4 K

CNST2       145.0000000

D0           0.00000300 sec

D1           1.50000000 sec

D4           0.00172414 sec

D11          0.03000000 sec

D13          0.00000400 sec

D16          0.00020000 sec

IN0          0.00002880 sec

ZGOPTNS

======== CHANNEL f1 ========

NUC1                 1H

P1                10.20 usec

P2                20.40 usec

P28             1000.00 usec

PL1      0 dB

PL1W        15.07131863 W

SFO1        300.1318044 MHz

======== CHANNEL f2 ========

CPDPRG2            garp

NUC2                13C

P3                11.00 usec

P4                22.00 usec

PCPD2             70.00 usec

PL2               -2.00 dB

PL12              14.07 dB

PL2W        59.71607590 W

PL12W        1.47601676 W

SFO2         75.4752958 MHz

====== GRADIENT CHANNEL =====

GPNAM1         SINE.100

GPNAM2         SINE.100

GPZ1              80.00 %

GPZ2              20.10 %

P16             1000.00 usec

F1 - Acquisition parameters

TD                  256

SFO1            75.4753 MHz

FIDRES        67.809837 Hz

SW              230.000 ppm

FnMODE    Echo-Antiecho

F2 - Processing parameters

SI                 1024

SF          300.1300000 MHz

WDW               QSINE

SSB                   2

LB       0 Hz

GB       0

PC                 1.40

F1 - Processing parameters

SI                 1024

MC2       echo-antiecho

SF           75.4677490 MHz

WDW

SSB                   2

LB       0 Hz

GB       0
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Current Data Parameters

NAME            YL-1-57

EXPNO               105

PROCNO                1

F2 - Acquisition Parameters

Date_          20101112

Time              16.57

INSTRUM           spect

PROBHD   5 mm PABBO BB-

PULPROG              zg

TD                65418

SOLVENT           CDCl3

NS                  256

DS                    0

SWH           19267.822 Hz

FIDRES         0.294534 Hz

AQ            1.6976471 sec

RG               2580.3

DW               25.950 usec

DE                 6.00 usec

TE                295.1 K

D1           1.00000000 sec

TD0                   1

======== CHANNEL f1 ========

NUC1                11B

P1                 5.50 usec

PL1               -2.00 dB

PL1W        59.71607590 W

SFO1         96.2936310 MHz

F2 - Processing parameters

SI                32768

SF           96.2936310 MHz

WDW                  EM

SSB      0

LB                10.00 Hz

GB       0

PC                 1.40

N

B

N

Me Me
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4,4-Diphenyl-1,3,5,7,8-pentamethyl-2,6-diethyl-4-bora-3a,4a-diaza-s-indacene 4d
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A solution of phenylmagnesium bromide in diethyl ether (1.02 ml, 3 M, 3.06 mol) was added at 0°C to a solution of 4,4-difluorine-1,3,5,7,8-pentamethyl-2,6-diethyl-4-bora-3a,4a-diaza-s-indacene 4a (0.110 g, 0.346 mmol) in dry dichloromethane (30 ml). After the mixture was stirred at 0°C for 10 min (TLC: dichloromethane–hexane, 40:60 v/v), water (2 ml) was added, and the resulting mixture was washed successively with distilled water (30 ml) and brine (30 ml). The organic layer was dried (MgSO4) and concentrated under reduced pressure. After evaporation, the residue was purified by column chromatography on silica gel. The appropriate fractions, which were eluted with diethyl ether–hexane (15:85 v/v) were combined and evaporated under reduced pressure to give the title compound as an orange solid (0.098 g, 65%).
HR-Fab found M+ = 434.26879, 12C301H3511B14N2 requires 434.28933
Rf (System A): 0.63

(H[CDCl3, 300.1 MHz]: 1.05 (6 H, t, J = 7.5), 1.80 (6 H, s), 2.42 (4 H, q, J = 7.5), 2.44 (6 H, s), 2.74 (3 H, s), 7.28 (10 H, m) 

(C[CDCl3, 75.5 MHz]: 14.7, 14.8, 15.1, 17.5, 18.0, 125.5, 127.2, 128.1, 132.3, 132.4, 133.5, 133.7, 140.1, 151.2

(B[CDCl3, 96.3 MHz]: -0.36
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Current Data Parameters

NAME            YL-2-29

EXPNO                 8

PROCNO                1

F2 - Acquisition Parameters

Date_          20110118

Time              20.05

INSTRUM           spect

PROBHD   5 mm PABBO BB-

PULPROG            zg30

TD                32768

SOLVENT           CDCl3

NS                    8

DS                    0

SWH            6172.839 Hz

FIDRES         0.188380 Hz

AQ            2.6542580 sec

RG                 40.3

DW               81.000 usec

DE                 6.00 usec

TE                295.1 K

D1           1.00000000 sec

TD0                   1

======== CHANNEL f1 ========

NUC1                 1H

P1                10.20 usec

PL1      0 dB

PL1W        15.07131863 W

SFO1        300.1318534 MHz

F2 - Processing parameters

SI                16384

SF          300.1300000 MHz

WDW                  EM

SSB      0

LB                 0.30 Hz

GB       0

PC                 1.00
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Current Data Parameters

NAME            YL-2-29

EXPNO                10

PROCNO                1

F2 - Acquisition Parameters

Date_          20110118

Time              20.31

INSTRUM           spect

PROBHD   5 mm PABBO BB-

PULPROG          zgpg30

TD                32768

SOLVENT           CDCl3

NS                  197

DS                    0

SWH           17985.611 Hz

FIDRES         0.548877 Hz

AQ            0.9110004 sec

RG                 8192

DW               27.800 usec

DE                 6.00 usec

TE                295.9 K

D1           2.00000000 sec

D11          0.03000000 sec

TD0                   1

======== CHANNEL f1 ========

NUC1                13C

P1                11.00 usec

PL1               -2.00 dB

PL1W        59.71607590 W

SFO1         75.4752950 MHz

======== CHANNEL f2 ========

CPDPRG2         waltz16

NUC2                 1H

PCPD2             80.00 usec

PL2      0 dB

PL12              17.89 dB

PL13              17.60 dB

PL2W        15.07131863 W

PL12W        0.24499166 W

PL13W        0.26190948 W

SFO2        300.1312000 MHz

F2 - Processing parameters

SI                16384

SF           75.4677490 MHz

WDW                  EM

SSB      0

LB                 1.00 Hz

GB       0

PC                 1.40
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Current Data Parameters

NAME            YL-2-29

EXPNO                11

PROCNO                1

F2 - Acquisition Parameters

Date_          20110118

Time              20.38

INSTRUM           spect

PROBHD   5 mm PABBO BB-

PULPROG        hsqcetgp

TD                 1024

SOLVENT           CDCl3

NS                    2

DS                   16

SWH            4006.410 Hz

FIDRES         3.912510 Hz

AQ            0.1278452 sec

RG              11585.2

DW              124.800 usec

DE                 6.00 usec

TE                295.3 K

CNST2       145.0000000

D0           0.00000300 sec

D1           1.50000000 sec

D4           0.00172414 sec

D11          0.03000000 sec

D13          0.00000400 sec

D16          0.00020000 sec

IN0          0.00002880 sec

ZGOPTNS

======== CHANNEL f1 ========

NUC1                 1H

P1                10.20 usec

P2                20.40 usec

P28             1000.00 usec

PL1      0 dB

PL1W        15.07131863 W

SFO1        300.1318044 MHz

======== CHANNEL f2 ========

CPDPRG2            garp

NUC2                13C

P3                11.00 usec

P4                22.00 usec

PCPD2             70.00 usec

PL2               -2.00 dB

PL12              14.07 dB

PL2W        59.71607590 W

PL12W        1.47601676 W

SFO2         75.4752958 MHz

====== GRADIENT CHANNEL =====

GPNAM1         SINE.100

GPNAM2         SINE.100

GPZ1              80.00 %

GPZ2              20.10 %

P16             1000.00 usec

F1 - Acquisition parameters

TD                  256

SFO1            75.4753 MHz

FIDRES        67.809837 Hz

SW              230.000 ppm

FnMODE    Echo-Antiecho

F2 - Processing parameters

SI                 1024

SF          300.1300000 MHz

WDW               QSINE

SSB                   2

LB       0 Hz

GB       0

PC                 1.40

F1 - Processing parameters

SI                 1024

MC2       echo-antiecho

SF           75.4677490 MHz

WDW                   �

SSB                   2

LB       0 Hz

GB       0
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N

Ph Ph
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Current Data Parameters

NAME            YL-1-59

EXPNO               106

PROCNO                1

F2 - Acquisition Parameters

Date_          20101113

Time              21.11

INSTRUM           spect

PROBHD   5 mm PABBO BB-

PULPROG              zg

TD                65418

SOLVENT           CDCl3

NS                  256

DS                    0

SWH           19267.822 Hz

FIDRES         0.294534 Hz

AQ            1.6976471 sec

RG                 2048

DW               25.950 usec

DE                 6.00 usec

TE                295.2 K

D1           1.00000000 sec

TD0                   1

======== CHANNEL f1 ========

NUC1                11B

P1                 5.50 usec

PL1               -2.00 dB

PL1W        59.71607590 W

SFO1         96.2936310 MHz

F2 - Processing parameters

SI                32768

SF           96.2936310 MHz

WDW                  EM

SSB      0

LB                10.00 Hz

GB       0

PC                 1.40

N

B

N

Ph Ph

11

B in CDCl
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4,4-Dimethoxy-1,3,5,7,8-pentamethyl-2,6-diethyl-4-bora-3a,4a-diaza-s-indacene 4c
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A solution of sodium methoxide in methanol (0.40 ml, 1.29 mmol, prepared by the addition of 0.74 g sodium metal to 10 ml methanol) was added to a solution of 4,4-difluorine-1,3,5,7,8-pentamethyl-2,6-diethyl-4-bora-3a,4a-diaza-s-indacene 4a (0.104 g 0.327 mmol) in dry dichloromethane (30 ml) at 0°C. The mixture was stirred under reflux for 23 h (TLC: dichloromethane–methanol, 92:8 v/v). The resulting mixture was washed successively with distilled water (40 ml) and aqueous saturated sodium bicarbonate solution (30 ml). The layers were separated and the organic layer was dried (MgSO4) and concentrated under reduced pressure. The residue was purified by column chromatography on silica gel. The appropriate fractions, which were eluted with dichloromethane–methanol (98:2 v/v) were combined and evaporated under reduced pressure to give the title compound as an orange solid (0.071 g, 63%).

FAB-MS M+ found 342, C20H31BN2O2 requires 342.

Rf (System B): 0.76

(H[CDCl3, 300.1 MHz]: 1.07 (6 H, t, J = 7.5), 2.37 (6 H, s), 2.43 (4 H, q, J = 7.5), 2.50 (6 H, s), 2.63 (3 H, s), 2.82 (6 H, s) 

(C[CDCl3, 75.5 MHz]: 12.1, 14.6, 15.1, 17.1, 17.2, 49.0, 131.9, 133.1, 134.2, 139.1, 152.0

(B[CDCl3, 96.3 MHz]: 2.43
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Current Data Parameters

NAME            YL-1-62

EXPNO                 7

PROCNO                1

F2 - Acquisition Parameters

Date_          20110201

Time              16.30

INSTRUM           spect

PROBHD   5 mm PABBO BB-

PULPROG            zg30

TD                32768

SOLVENT           CDCl3

NS                    8

DS                    0

SWH            6172.839 Hz

FIDRES         0.188380 Hz

AQ            2.6542580 sec

RG                161.3

DW               81.000 usec

DE                 6.00 usec

TE                295.3 K

D1           1.00000000 sec

TD0                   1

======== CHANNEL f1 ========

NUC1                 1H

P1                10.20 usec

PL1      0 dB

PL1W        15.07131863 W

SFO1        300.1318534 MHz

F2 - Processing parameters

SI                16384

SF          300.1300000 MHz

WDW                  EM

SSB      0

LB                 0.30 Hz

GB       0

PC                 1.00

1D proton of Dimethoxy BODIPY1D proton of Dimethoxy BODIPY1D proton of Dimethoxy BODIPY1D proton of Dimethoxy BODIPY
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Current Data Parameters

NAME            YL-1-62

EXPNO                 9

PROCNO                1

F2 - Acquisition Parameters

Date_          20110201

Time              16.46

INSTRUM           spect

PROBHD   5 mm PABBO BB-

PULPROG          zgpg30

TD                32768

SOLVENT           CDCl3

NS                  129

DS                    0

SWH           17985.611 Hz

FIDRES         0.548877 Hz

AQ            0.9110004 sec

RG              18390.4

DW               27.800 usec

DE                 6.00 usec

TE                296.2 K

D1           2.00000000 sec

D11          0.03000000 sec

TD0                   1

======== CHANNEL f1 ========

NUC1                13C

P1                11.00 usec

PL1               -2.00 dB

PL1W        59.71607590 W

SFO1         75.4752950 MHz

======== CHANNEL f2 ========

CPDPRG2         waltz16

NUC2                 1H

PCPD2             80.00 usec

PL2      0 dB

PL12              17.89 dB

PL13              17.60 dB

PL2W        15.07131863 W

PL12W        0.24499166 W

PL13W        0.26190948 W

SFO2        300.1312000 MHz

F2 - Processing parameters

SI                16384

SF           75.4677490 MHz

WDW                  EM

SSB      0

LB                 1.00 Hz

GB       0

PC                 1.40
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Current Data Parameters

NAME            YL-1-62

EXPNO                10

PROCNO                1

F2 - Acquisition Parameters

Date_          20110201

Time              16.49

INSTRUM           spect

PROBHD   5 mm PABBO BB-

PULPROG        hsqcetgp

TD                 1024

SOLVENT           CDCl3

NS                    2

DS                   16

SWH            4006.410 Hz

FIDRES         3.912510 Hz

AQ            0.1278452 sec

RG              18390.4

DW              124.800 usec

DE                 6.00 usec

TE                295.7 K

CNST2       145.0000000

D0           0.00000300 sec

D1           1.50000000 sec

D4           0.00172414 sec

D11          0.03000000 sec

D13          0.00000400 sec

D16          0.00020000 sec

IN0          0.00002880 sec

ZGOPTNS

======== CHANNEL f1 ========

NUC1                 1H

P1                10.20 usec

P2                20.40 usec

P28             1000.00 usec

PL1      0 dB

PL1W        15.07131863 W

SFO1        300.1318044 MHz

======== CHANNEL f2 ========

CPDPRG2            garp

NUC2                13C

P3                11.00 usec

P4                22.00 usec

PCPD2             70.00 usec

PL2               -2.00 dB

PL12              14.07 dB

PL2W        59.71607590 W

PL12W        1.47601676 W

SFO2         75.4752958 MHz

====== GRADIENT CHANNEL =====

GPNAM1         SINE.100

GPNAM2         SINE.100

GPZ1              80.00 %

GPZ2              20.10 %

P16             1000.00 usec

F1 - Acquisition parameters

TD                   76

SFO1            75.4753 MHz

FIDRES       228.412079 Hz

SW              230.000 ppm

FnMODE    Echo-Antiecho

F2 - Processing parameters

SI                 1024

SF          300.1300000 MHz

WDW               QSINE

SSB                   2

LB       0 Hz

GB       0

PC                 1.40

F1 - Processing parameters

SI                 1024

MC2       echo-antiecho

SF           75.4677490 MHz

WDW

SSB                   2

LB       0 Hz

GB       0
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HSQC in CDCl
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Current Data Parameters

NAME            YL-1-62

EXPNO               104

PROCNO                1

F2 - Acquisition Parameters

Date_          20101112

Time              21.31

INSTRUM           spect

PROBHD   5 mm PABBO BB-

PULPROG              zg

TD                65418

SOLVENT           CDCl3

NS                  129

DS                    0

SWH           19267.822 Hz

FIDRES         0.294534 Hz

AQ            1.6976471 sec

RG                  114

DW               25.950 usec

DE                 6.00 usec

TE                296.7 K

D1           1.00000000 sec

TD0                   1

======== CHANNEL f1 ========

NUC1                11B

P1                 5.50 usec

PL1               -2.00 dB

PL1W        59.71607590 W

SFO1         96.2936310 MHz

F2 - Processing parameters

SI                32768

SF           96.2936310 MHz

WDW                  EM

SSB      0

LB                10.00 Hz

GB       0

PC                 1.40

N

B

N

MeO OMe

11

B in CDCl
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4,4-Bis(trichloroacetyl)-1,3,5,7,8-pentamethyl-2,6-diethyl-4-bora-3a,4a-diaza-s-indacene 5

Dichloroacetic acid (143 μl, 1.73 mmol) was added to a solution of 4,4-dimethoxy-1,3,5,7,8-pentamethyl-2,6-diethyl-4-bora-3a,4a-diaza-s-indacene 4c (60 mg, 0.175 mmol) in dry dichloromethane (1.5 ml). After 18 h, complete consumption of the starting material was observed by TLC (hexane-dichloromethane, 20:80 v/v). The resulting mixture was diluted with dichloromethane (10 ml) and washed successively with distilled water (15 ml) and saturated sodium bicarbonate solution (15 ml). The layers were separated and the organic layer was dried (MgSO4) and concentrated under reduced pressure. The residue was purified by column chromatography on silica gel. The appropriate fractions, which were eluted with hexane-dichloromethane (60:40 v/v) were combined and evaporated to give the title compound as an orange solid (90 mg, 95%).

EI found M+ = 536, C22H27BCl4N2O4 requires 536.

Rf (System C): 0.42

(H[CDCl3, 300.1 MHz]: 1.03 (6 H, t, J = 7.6), 2.37 (4 H, q, J = 7.6), 2.37 (6 H, s), 2.44 (6 H, s), 2.70 (3 H, s), 5.88 (2 H, s)

(C[CDCl3, 75.5 MHz]: 12.6, 14.7, 17.2, 66.2, 132.8, 133.1, 137.8, 140.8, 150.4, 163.2

(B[CDCl3, 96.3 MHz]: 0.54
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Current Data Parameters

NAME            YL-1-72

EXPNO                 7

PROCNO                1

F2 - Acquisition Parameters

Date_          20110129

Time              12.34

INSTRUM           spect

PROBHD   5 mm PABBO BB-

PULPROG            zg30

TD                32768

SOLVENT           CDCl3

NS                   16

DS                    0

SWH            6172.839 Hz

FIDRES         0.188380 Hz

AQ            2.6542580 sec

RG                322.5

DW               81.000 usec

DE                 6.00 usec

TE                295.5 K

D1           1.00000000 sec

TD0                   1

======== CHANNEL f1 ========

NUC1                 1H

P1                10.20 usec

PL1      0 dB

PL1W        15.07131863 W

SFO1        300.1318534 MHz

F2 - Processing parameters

SI                16384

SF          300.1300000 MHz

WDW                  EM

SSB      0

LB                 0.30 Hz

GB       0

PC                 1.00

degradation product of Dimethoxy BODIPY

degradation product of Dimethoxy BODIPY

degradation product of Dimethoxy BODIPY

degradation product of Dimethoxy BODIPY
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Current Data Parameters

NAME            YL-1-72

EXPNO                 8

PROCNO                1

F2 - Acquisition Parameters

Date_          20110129

Time              12.31

INSTRUM           spect

PROBHD   5 mm PABBO BB-

PULPROG          zgpg30

TD                32768

SOLVENT           CDCl3

NS                  326

DS                    0

SWH           17985.611 Hz

FIDRES         0.548877 Hz

AQ            0.9110004 sec

RG                32768

DW               27.800 usec

DE                 6.00 usec

TE                296.3 K

D1           2.00000000 sec

D11          0.03000000 sec

TD0                   1

======== CHANNEL f1 ========

NUC1                13C

P1                11.00 usec

PL1               -2.00 dB

PL1W        59.71607590 W

SFO1         75.4752950 MHz

======== CHANNEL f2 ========

CPDPRG2         waltz16

NUC2                 1H

PCPD2             80.00 usec

PL2      0 dB

PL12              17.89 dB

PL13              17.60 dB

PL2W        15.07131863 W

PL12W        0.24499166 W

PL13W        0.26190948 W

SFO2        300.1312000 MHz

F2 - Processing parameters

SI                16384

SF           75.4677490 MHz

WDW                  EM

SSB      0

LB                 1.00 Hz

GB       0

PC                 1.40
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Current Data Parameters

NAME            YL-1-72

EXPNO                 9

PROCNO                1

F2 - Acquisition Parameters

Date_          20110129

Time              13.12

INSTRUM           spect

PROBHD   5 mm PABBO BB-

PULPROG        hsqcetgp

TD                 1024

SOLVENT           CDCl3

NS                    2

DS                   16

SWH            4006.410 Hz

FIDRES         3.912510 Hz

AQ            0.1278452 sec

RG              18390.4

DW              124.800 usec

DE                 6.00 usec

TE                295.6 K

CNST2       145.0000000

D0           0.00000300 sec

D1           1.50000000 sec

D4           0.00172414 sec

D11          0.03000000 sec

D13          0.00000400 sec

D16          0.00020000 sec

IN0          0.00002880 sec

ZGOPTNS

======== CHANNEL f1 ========

NUC1                 1H

P1                10.20 usec

P2                20.40 usec

P28             1000.00 usec

PL1      0 dB

PL1W        15.07131863 W

SFO1        300.1318044 MHz

======== CHANNEL f2 ========

CPDPRG2            garp

NUC2                13C

P3                11.00 usec

P4                22.00 usec

PCPD2             70.00 usec

PL2               -2.00 dB

PL12              14.07 dB

PL2W        59.71607590 W

PL12W        1.47601676 W

SFO2         75.4752958 MHz

====== GRADIENT CHANNEL =====

GPNAM1         SINE.100

GPNAM2         SINE.100

GPZ1              80.00 %

GPZ2              20.10 %

P16             1000.00 usec

F1 - Acquisition parameters

TD                  138

SFO1            75.4753 MHz

FIDRES       125.792160 Hz

SW              230.000 ppm

FnMODE    Echo-Antiecho

F2 - Processing parameters

SI                 1024

SF          300.1300000 MHz

WDW               QSINE

SSB                   2

LB       0 Hz

GB       0

PC                 1.40

F1 - Processing parameters

SI                 1024

MC2       echo-antiecho

SF           75.4677490 MHz

WDW

SSB                   2

LB       0 Hz

GB       0
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Current Data Parameters

NAME            YL-1-72

EXPNO               102

PROCNO                1

F2 - Acquisition Parameters

Date_          20101120

Time              14.17

INSTRUM           spect

PROBHD   5 mm PABBO BB-

PULPROG              zg

TD                65418

SOLVENT           CDCl3

NS                   64

DS                    0

SWH           19267.822 Hz

FIDRES         0.294534 Hz

AQ            1.6976471 sec

RG               2896.3

DW               25.950 usec

DE                 6.00 usec

TE                295.4 K

D1           1.00000000 sec

TD0                   1

======== CHANNEL f1 ========

NUC1                11B

P1                 5.50 usec

PL1               -2.00 dB

PL1W        59.71607590 W

SFO1         96.2936310 MHz

F2 - Processing parameters

SI                32768

SF           96.2936310 MHz

WDW                  EM

SSB      0

LB                10.00 Hz

GB       0

PC                 1.40
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Procedures for the stability of BODIPY analogues in the presence of dichloroacetic acid

Example 1 Stability of 4,4-diphenyl-1,3,5,7,8-pentamethyl-2,6-diethyl-4-bora-3a,4a-diaza-s-indacene 4d in dichloroacetic acid – dichloromethane.

4,4-Diphenyl-1,3,5,7,8-pentamethyl-2,6-diethyl-4-bora-3a,4a-diaza-s-indacene 4d  (10 mg, 0.023 mmol) was dissolved in dry dichloromethane (0.4 ml) in an NMR tube, followed by addition of dichloroacetic acid (95 μl, 1.15 mmol, 50 mol equiv). A sealed capillary tube containing a solution of NaBPh4 in D2O was inserted. 11B NMR spectra were acquired at appropriate interval.

When processing the 11B spectra, the following processing parameters were used:

Lb = 10 Hz

ME_mod = LPbr

NCOER = 32

LPBIN = 1024

Tdoff = 32

FCOR = 1

PKNL = TRUE

FT_mod = FSC

[image: image26.emf]-80 -60 -40 -20 80 60 40 20 0

ppm

-80 -60 -40 -20 80 60 40 20 0

ppm

4,4-diphenyl BODIPY 
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 in 50 mol equiv of  DCA time 0

4,4-diphenyl BODIPY 

4d

 in 50 mol equiv of  DCA af ter 3 days


1,3,4,4,5,7,8-Heptaamethyl-2,6-diethyl-4-bora-3a,4a-diaza-s-indacene 4b in 50 molar equivlents dichloroacetic acid –dichloromethane 
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4,4-dimethyl BODIPY 4b  in 50 mol equiv of  DCA time 0 4,4-dimethyl BODIPY 

4b

 in 50 mol equiv of  DCA af ter 6 h


1,3,5,7,8-Pentamethyl-2,6-diethyl-4,4-dimethoxy-4-bora-3a,4a-diaza-s-indacene 4c in 10 molar equivlents dichloroacetic acid –dichloromethane 
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4,4-dimethoxyl BODIPY 4c in 10 mol equiv of  DCA time 0 4,4-dimethoxyl BODIPY 

4c

 in 10 mol equiv of  DCA af ter 1.5 h

4,4-dimethoxyl BODIPY 

4c

 in 10 mol equiv of  DCA af ter 12 h


The stability of BODIPY analogues in base condition
Example: 1,3,5,7,8-pentamethyl-2,6-diethyl-4,4-dimethoxy-4-bora-3a,4a-diaza-s-indacene 4c
1,3,5,7,8-Pentamethyl-2,6-diethyl-4,4-dimethoxy-4-bora-3a,4a-diaza-s-indacene 4c (42 mg, 0.123 mmol) was dissolved in THF (4 ml). This solution was divided equally into 16 reacti-vials (i.e. 250 (l each). To each of the vial was added aqueous ammonium hydroxide solution (600 μl, 28%), sealed and heated at 55oC. After 2, 4, 6, 8, 11, 13, 24 hrs, two vials were removed from heating, cooled, and combined. After solvents were removed under reduced pressure, the residual was dissolved in dichloromethane (600 μl) and transferred to an NMR tube. 11B NMR spectra were recorded with a sealed capillary tube insert containing a solution of sodium tetraphenylborate in D2O. 
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4,4-dimethoxyl BODIPY 

4c

 under the basic condition af ter 2 h

4,4-dimethoxyl BODIPY 

4c

 under the basic condition af ter 8 h


X-Ray crystallographic data of compound 5.

Single crystals of compound 5 were obtained by slow evaporation of solvents from hexane–dichloromethane. K( radiation and were measured using a combination of ( scans and ( scans with ( offsets, to fill the Ewald sphere. The data were processed using the Denzo-SMN package. Absorption corrections were carried out using SORTAV. for full-matrix least-squares refinement that was based on F2. All H atoms were included in calculated positions and allowed to refine in riding-motion approximation with U~iso~ tied to the carrier atom. The molecular structure of 5 with 30% probability displacement ellipsoids for non-H atoms is shown below. The structure was solved and refined using SHELXTL V6.1
[image: image30.png]
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